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@ Use of pfiytic acid or Its salts for the treatment of hyperlipemia, obesity and obesity-related diseases. 

^ Phytic acid or e salt thereof is known for pharmaceutical 
use; they are now administered orally as a treatment or 
preventive of hyperlipemia, obesity and obesily-related dis- 
eases. Suitable non-toxic salts are metal salts and salts of an 
organic base, a base amino acid or an organic ester residue. 

The phytic acid or salt may be contained in a foodstuff, 
confectionary or a liquid or pharmacoutical typo of composition. 
A daily dose of 1-100 mo per kg body weight is suitable. 
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As the salt of phytic acid, the most preference is given to an Iron salt, due to Its Increased effect. The iron 
salt of phytic acid is easily administered by an oral route, and may be used in the form of powders or granules 
or mixed with food and drink by suitable means. "~ 

The phytates usable in the present invention may include non-toxic metal salts as well as non-toxic salts with 
organic salts, basic amino acids and organic ester residues such as, for instance, those represented by 5 
potassium phytate. sodium phytate, ammonium phytate, arginlne phytate, ornithine phytate, lysine phytate. 
histidlne phytate, monoethanolamine phytate, diethanolamine phytate, triethanoiamine phytate and glucamlne 
phytate. 

A suitable dosage to humans, generally adults, of the compositions of the present Invention, although 
varying depending upon conditions and types of preparations, is 1 to 100 mg/kg a day, as calculated in terms 10 
of phytic acids. 

In various preparations, phytates and their mixtures In a pH range of 6 to 8 may generally be selectively used 
depending upon the purposes of the pharmaceuticals as well as the functional diets because of their strong 
acidity. 

The number of moles of various bases required to adjust one mole of phytic acid to pH 6 to 8 is shown in is 
Table 1, 



Bases pH : 


Table 1 
6.00 


7.00 


8.00 


NaOH 


7.34 


8.21 


8.94 


KOH 


7.34 


8.23 


8.94 


LiOH 


7.41 


8.38 


9.30 


NH4OH 


7.61 


8.55 


9.45 


HOC2HCH2NH2 


7.72 


8.68 


9.52 


(HOCHaCHzlaNH 


7.54 


8.45 


9.31 


(HOCH2CH2)3N 


7.20 


8.53 


12.1 


N-Methylglucamine 


7.62 


8.49 


9.25 


L-Arginine 


7.79 


8.67 


9.60 


L-Lysine 


8.01 


8.98 


10.0 


L-Histidine 


11.3 
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Phytic acid and its salt are so tasteless and odorless that their oral administration Is easily achieved. 35 
Compositions thereof may be used alone as pharmaceuticals or may be added to food and diets for increased 
nutrition. Thus, the pharmaceutical compositions used in the invention may be administered by mixing with 
drinking water for humans and animals or sprinkling over or blending with dishes or feed in the form of 
powders or granules. 

The pharmaceutical compositions used in the present invention are effective for remedying or treating 40 
obesity and hyperlipemia, since they serve to promote the metabolism of fats, to cure coprostasis and 
dian+ioea and to promote the absorption of nutrients such as vitamins. These desired effects are easily 
obtained by oral administration. 

Moreover, the compositions used are so safe that they are continuously usable and are effective for the 
inhibition of obesity by their continued use or administration. 45 

The present invention will now be explained in detail with reference to the following illustrative examples. 

Example 1 

50 

Composition a 

Twenty-nine (29) g of sodium hydroxide and a suitable amount of refined water are added to 660 g of phytic 
acid (as an anhydride) to obtain a liquid adjusted to pH 6. 

55 

Composition b 

Four hundred and twelve (412) g of potassium hydroxide and a suitable amount of refined water are added 
to 660 g of phytic acid (as an anhydride) to obtain a liquid adjusted to pH 6. BO 



Composition c 

One hundred and seventy-seven (177) g of lithium hydroxide and a suitable amount of refined water are 65 
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Comgosltion_d 

Com positio n_g 
Cornpositioni 

■ nH, suitable amount of refined water are 

Comgosrtion_£ 

ComgosittonJ 
Cornpositioni 

— . He 6 08 g of potassium 

These compositions a^o^ 
which the preparations may 

prepar.tiora were obtained. 

is add.. .0 .X. C-PO*" 1 ™ 

composition. 

composition. 
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Composilion C for Preparations 

Refined water is added to the composition j (containing 100 mg of phytic acid) to obtain a total of 1000 mg of 
a composition. 

Composition D 

Light silicic anhydride is added to the composition j (containing 200 mg of phytic acid), followed by drying, 
which gives a total of 1000 mg of a composition. 

Production Examples of Preparations 



Production Example 1 (Elixir) 

CompositionC 100 g (10 g 

calculated as 
phytic acid) 

Compound 24 mi 

orange extract 

Ethanol 400 ml 

Glycerine 400 ml 

Refined Water Total: 1000 ml 

Predetermined amounts of the aforesaid components are uniformly mixed together to obtain a colorless and 
clear elixir preparation. A flve-milliliter dosage of this elixir preparation contains 50 mg of phytic acid. 

Production Example 2 (Capsules) 

Composition A 200 mg (40 mg 

calculated as 
phytic acid) 

Lactose 20 mg 

Corn starch 38 mg 

Magnesium 2 mg 

stearate 

Predetermined amounts of the aforesaid components are uniformly mixed together and pacl<ed in No. 2 
capsules. One such capsule contains 40 mg of phytic acid. 

Production Example 3 (Granules) 

Composition A 600 mg (120 mg 

calculated as 



phytic acid) 
Lactose 140 mg 

Corn starch 250 mg 

Hydroxypro- 10 mg 

pylceilulose 

Predetermined amounts of the aforesaid components are uniformly mixed together, and the mixture is then 
wet-granulated with water and ethanol into granules. One hundred and twenty (120) mg of phytic acid are 
contained in an one-gram dosage of such granules. 

Production Example 4 (Powder) 
The composition A is divided and heat-sealed in aluminium to obtain wrappers each of 1.5 g of powder. 
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Production Example 5 (Tabtets) 

A 100 mg (20 mg 

Composition A calculated as 

phytic add) 

cornstarch 

Crystalline ^0 mg 

cellulose 
Magnesium 



Magnei.iu.i. 



phytic acid, 

production Example 6 (Syrup) 

50 g (5 g calculated 
Composition O = ^^^^^^ acid) 

White sugar |^ J 

D-sorbitol ^ 

Methyl "'^ ^ 

p-oxybenzoate 

Propyl ^ 
p-oxybenzoate 

Sodium citrate 9 



Soaium ciiiaio ^ ^ ^ 



Production Example 7 (Dry syrup) 
Composition B 100 mg J^^°^^,^^gji 

phytic acid) 

sodium Citrate 
Citric 
anhydride 
Tragacanth 

Hydroxypro- 3 0 

DVlcellulose 

P,rt>,me slight a"""" 

Pern™ sllgM amount 



of phytic acid. 
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Production Example 8 (Troche) 



Composition A 100 mg (20 mg 

calculated as 
phytic acid) 

White sugar 870 mg 

Lactose 20 mg 

Magnesium 10 mg 

stearate 

Of the aforesaid components the composition A and white sugar are uniformly mixed together In the 
respective amounts of 1 00 g and 870 g, and are then wet-granulated with water and ethanol, followed by drying 
at a temperature of lower than 35°C. Added to the dried product are 20 g of lactose and 10 g of magnesium 
stearate to obtain troches each of 15 mm In diameter and 1 g in weight. One such troche contains 20 mg of 
phytic acid. 

Production Example 9 (Candy) 

Composition B 100 mg (10 mg 

calcuated as 
phytic acid) 

White sugar 2400 mg 

Starch syrup 1500 mg 

Perfume slight amount 

Of the aforesaid components, 240 g of white sugar and 150 g of starch syrup are mixed with 100 g of refined 
water. After melting by heating, the mixture is sieved for the removal of foreign matters. The resulting liquid is 
concentrated under pressure with the application of heat for dehydration to prepare a starch syrup dough 
having a moisture content of 2 to 3 "/o at 130 to 150°C. Added to this dough are 10 g of the composition B and a 
slight amount of perfume, and the product is molded to obtain candies each of 4 g in weight. Each~candy 
contains 10 mg of phytic acid. 



EMI ID=11/3 HE=10 Wl = 145 TI = TAB 



EMI ID- 12/1 HE = 25 Wl = 145 TI = TAB 

Predetermined amounts of the aforesaid components are uniformly mixed together into "limonada". A thirty 
(30)-milllli1er dosage of such limonada contains 300 mg of phytic acid. 

Production Example 11 (Granule) 

Composition D 500 mg (100 mg 

calculated as 
phytic acid) 

Garlic Powders 750 mg 

Lactose suitable 
amount 

Predetermined amounts of the aforesaid components are uniformly mixed together, and are then 
wet-granulated with water and ethanol into granules. One hundred (100) mg of phytic acid is contained in an 
1.5-gram dosage of such granules. 
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production Example 12 (Drinkable Solution) 
1 _ nnn ma 



Composition C 



Mel 

White sugar 
atric acid 

Sodium citrate 

peppermint 
Refined water 



1 g (100 mg 

calculated as 
phytic acid) 

0.5 g 
2.0 g 
suitable 
amount 
suitable 
amount 
slight amount 
suitable 
amount 



amouiu 

phytic acid. 



Production Example 13 (Garlic Flavoring) 



Composition D 



Avisel 

Garlic powders 
Light silicic 
anhydride 
Corn starch 



0.285 g (O-l 9 



0.18 g 
0.75 g 
0.256 g 

suitable 
amounts 



Vu. I y 

calculated as 
phytic acid) 



»~''"" „.„u,ale<lb, a convntlonsl method 

.e.,e™,»a.™o..= o.....o™-— pone..— - 

StabilitxJestina 

■"TT^ were subiected to stability testing to measure 
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Amounts of Residual Phytic Acid in the Stability 
Testing of the Preparations According to the 
Production Examples (% with respect to the 
specified contents) 



Samples 


Storage 


At the 


After 3 




Vessels 


beginning 


weeks at 






of Storage 


60^0 


P.Ex.lA" 


Glass 


100.5 


101.2 




PTp'^ 






P Ex 2B* 




101 4 


99 4 


P Ex 3C* 

X. 


Aluminium 


ICX) 1 


100 0 




Wrapper 






P Ex 4D" 




100 9 


102 1 


P.EX.5E* 


PTP 


99.2 


99.8 


P.EX.6F- 


Glass 


102.1 


100.3 




Bottle 






P.EX.7G* 


Aluminium 


100.6 


100.1 




Wrapper 






P.Ex.SH- 


Aluminium 


99.7 


100.5 




SP 






P.Ex.91- 


Aluminium 


99.9 


99.2 


P.Ex.lOJ" 


Bag 
Glass 


102.1 


100.9 




Bottle 






P.EX.11K* 


Aluminium 


100.3 


100,1 




Wrapper 






P.EX.12L- 


Glass 


100.1 


99,8 




Bottle 







A': Elixir, 

B*: Capsule, 

G": Granule. 

D*: Powder, 

EV Tablet, 

F": Syrup, 

Q": Dry Syrup. 

H': Troche, 

I*: Candy, 

J*: LImonada, 

K*: Granule, 

L*: Drinkable Solution. 



Pharmaceutical Effect Test 1 (Induction of Lipoprotein Lipase (LPL for short) 

50 

(a) Test Animals and Procedures 

In a range of 1 to 50 mg, sodium phytate was administered under anasthesia to four groups of Wistar rats 
each weighing 190 to 200 g and previously fasted for 12 hours or longer. Five minutes after the administration, 
blood was gathered from the descending aorta. Sodium citrate was added to the collected blood to regulate 
Its final concentration to 3 mg/ml. which was in turn centrifuged to obtain plasma. 55 

(b) Test Procedures 

The activity of LPL in the obtained plasma was determined by the measurement of liberating fatty acids. 
The free fatty acids were measured with NEFAC Test Wako-Kit (by Wako Junyaku Co., Ltd.). 

60 

(c) Test Results 

1) The results of changes In the free fatty acids with changes In the dosage are shown in Figure 1. 

By measurement, it has been found that the free fatty acids are induced depending upon the amount of 
sodium phytate in the range of 1 to 50 mg/kg/weight, but the animals are killed with a dosage exceeding 50 65 
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From the foregoing results, n nas 
levels. 



6th Day 



27.5±0.5 29.8±0.6 
OR 7 + 0 4 29.1 ±0.4 

Z.O±OA 27.6±a4_ 




Control Group 
Test Groups 



50 
100 
150 



26.7 ±0.5 
26.2 ±0.4 
25.1 ±0.3 
26.1 ±0-4 



Organolepticjests 



OrganoleBticiComESI^^ d or bad 



65 
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Taste 

Edibility 

Smell 



Table 4 

Indlstin- Better 
guishable than 
from phytic 
phytic acid-free 
acid-free steaks 
steaks 

6 14 



From the above results, it has been found that phytic acid excels 
as a food flavoring material. 



1 taste, edibility and smell, and is effective 



Organoleptic Test 2 

Thirty (30) ml (100 mg calculated as phytic acid) of the drinkable solution of Production Example 12 was 20 
continuously administered to three patients suffering from diabetic hyperlipemia once a day for 7 days, and a 
questionnaire was conducted on its drinkability and effects. The results are shown in Table 5. 

Table 5 

25 

Good Indistin- 
guishiable 

Drinkability 3 0 

Effects (a) 2 1 

Recovery 

from 

fatigue 

(b) 3 0 

Amellora- ^ 

tion of 

conditions 

It is here to be noted that this drinkable solution was administered to the patients, while suggesting that it 
was a healthy diet effective for diabetes. Although it may not be possible to deduce from such results any 40 
significant comment on the mechanism of action of phytic acid, it is believed that phytic acid is organolepticalty 
effective as a food additive. 



1. Use of phytic acid and/or a sait thereof for the manufacture of a medicament tor treating or 
preventing hyperlipemia. 

2. Use of phytic acid and/or a salt thereof for treating or preventing obesity and obesity-related 
diseases. 50 

3. Use as claimed in Claim 2. wherein the obesity-related diseases are fat liver, diabetes and 
macromastia. 

4. Use as claimed in any preceding claim wherein the salt of phytic acid is a non-toxic metal salt or a 
non-toxic salt with an organic base, a basic amino acid or an organic ester residue. 

5. Use as claimed in Claim 4, wherein the salt of phytic acid is an iron salt. 55 

6. Use as claimed in Claim 4. wherein the salt of phytic acid is selected from potassium phytate, sodium 
phytale. ammonium phytate, arginine phytate, ornithine phytate, lysine phytate. histidine phytate, 
monoethanolamine phytate, diethanolamine phytate, diethanoamine phytate, triethanolamine phytate and 
glucamine phytate. 

7. Use as claimed in any preceding claim, in a dosage of 1 to 100 mg per kg body weight per day and in a 60 
form suitable for oral administration. 

8. Use as claimed in any preceding claim, wherein the phytic acid or salt is included In a food or a drink. 
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F I G. I 



PRFE FATTY ACIDS 



40V 



20 



DOSAGES img/kg) 

F I G.2 



zoy 
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© Use of phytic acid or its salts for the treatment of hyperlipemia, obesity and obesity-related 
diseases. 



© Phytic acid or a salt thereof Is known for phar- 
maceutical use: they are now administered orally as 
a treatment or preventive of hyperlipemia, obesity 
and obesity-related diseases. Suitable non-toxic salts 
are metal salts and salts of an organic base, a base 
amino acid or an organic ester residue. 

The phytic acid or salt may be contained In a 
foodstuff, confectionary or a liquid or pharmaceutical 
type of composition A dally dose of 1-100 mg per 
kg body weight is suitable 
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